Light-induced release of photolabile protecting groups is a key step in the photolithographic in-situ synthesis of oligonucleotides in the production of high-density DNA-chips. [1, 2] Protecting groups of the o-nitrophenyl type that are preferentially used for this purpose have rather low absorption coefficients at 366 nm, the wavelength of the most conveniently used mercury line. The weak absorptivity of these compounds leads to principal limitations of their light sensitivity. Since they have photoreactive triplet states, however, this problem can be overcome by introducing a triplet sensitizer that efficiently absorbs the light and transfers the electronic energy to the reactive protecting group.
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The sensitized photodeprotection was studied in detail for the o-nitrophenyl-2-propoxycarbonyl (NPPOC) group [3] where the photo cleavage occurs via b-elimination of the corresponding nitrostyrene derivative as shown in the scheme. The first step of this reaction is photochemically initiated intramolecular H-atom transfer from the a-position to the nitro group whereby an aci-nitro compound is formed [3] . Protolytic dissociation of the aci-nitro compound is followed by the b-elimination from the aci-nitro anion. As an example of the time-resolved observation of triplet sensitized formation of the intermediate aci-nitro compound, laser flash spectroscopic signals at 420 nm, the absorption maximum of the aci-nitro form, are shown in Fig. 1 . Here the rise time of the aci-nitro form related transient absorption is seen to decrease with increasing concentration of the photolabile NPPOC-protected thymidine (NPPOC-T) functioning as the triplet energy acceptor in this case.
Various potential sensitizers such as acridone and thioxanthone were investigated by using absorption, fluorescence and laser flash spectroscopy. Furthermore, continuous irradiations followed by HPLC separation and characterization of the peaks by absorption spectroscopy were used to determine the kinetics of reactants and products and to assess the quantum yields of the photosensitized reactions. Thioxanthone turned out to be the most suitable sensitizer for the o-nitrophenyl-2-propoxycarbonyl (NPPOC) group. In homogenous solutions (cf. Fig. 2 ) the light sensitivity could be enhanced by as much as a factor of 10, while in terms of overall deprotection yield and avoidance of side reactions the photosensitized reaction was as efficient as the direct photoreaction. Photosensitization has also been tested for high-density DNA-chip synthesis and has been found to significantly reduce the cycle time of the synthesis without significant reduction in the quality of the chip. [4] Characteristic kinetic traces are shown in Fig. 3 . It is particularly worth of note that the reaction order of the sensitized reaction on the chips is close to zero, which is particularly favorable because it shortens the necessary illumination time.
